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COMPLETE SPECIFICATION. 
Improvements in or relating to Electrical Heating Units. 



We, Apsley Metal Products Limited, 
of 115-129 Carlton Vale, London, M.W.6, 
a British Company, do hereby declare the 
invention, for which we pray that a patent 
6 may be granted to us, and the method by 
which it IS to be performed, to be particu- 
larly described in and by the following 
statement: — 
The invention xdates to an electrical heat- 

10 ing unit of the type wherein heat generated 
by an electric current passing through a 
heating element is removed by means of 
an air flow created by a cross-flow blower, 
which is an air blower comprising a drum- 

15 like rotor having blades disposed about its 
circumference, and inclined relatively to the 
radial direction of the rotor, the rotor being 
partially enveloped by a casing having an 
inlet opening and an outlet opening, the ar- 

20 rangement being such that in use the rotor 
draws into die casing through the inlet open- 
ing and ejects the air through the outlet 
opening, the said openings bemg separated 
from each other by a wall portion of the 

25 casing Oierdnafter called **faeatmg unit of 
the type described'*). 

By a suitable choice of heating element, 
the element may normally be prevented from 
overheating. 

30 A cross-flow blower areates such an in- 
tensive air flow that the heating element may 
be compact, and the heat created in a space 
which is small as compared with heating 
units utilizing convection of air or employ- 

35 ing different kinds of Uowers. 

Owing to the heat created in a small 
space, the heating element is liable to dam- 
age by overheating whenever the air flow 
is intOTupted or interfered with, for ex- 

40 ample, owing to a failure of the cross-flow 
blower. 



The invention consists in a heatmg unit 
of tile type Qescrit)ed, comprismg a neat re- 
sponsive cut-out switch for me neatmg ele- 
ment, a heat responsive element or me cue- 45 
out switcli being arranged in ttie proximity 
of the heating element and in ttie air now 
thereover. Jror example, the heating ele- 
ment may comprise a plurality of resistor 
coils, the heat responsive element of the 50 
switch overlymg part of at least one of the 
resistor coils. 

The heat responsive element may be on 
top of the resistor coil or coils when the 
heater unit is in its normal position of use. 55 

It will be appreciated that, although the 
heating element ex^ts a heating action on 
the heat responsive element, the air flowing 
th^eover m normal use of the heating umt 
has an opposed coolmg action on the heat 59 
responsive element and the cut-out switch 
wHl not respond, even when set for a tem- 
perature only a few degrees above the air 
flow temperature. If, however, the air flow 
is interrupted or interfered with, the cool- 55 
ing action is no longer exerted on the heat 
responsive element, and if the cut-out switch 
has been set for responding at temperature 
only a few degrees above £e air flow tem- 
perature, then the heating action of the heat- 70 
ing elem^t will cause the heat responsive 
element to rapidly reach the response tem- 
perature and effect operation of the cut-out 
switch. 

Advantageously, the heat responsive cut- 75 
out switch is i)rovided with means enabling 
adjustment of its response temperature. 

In order to make the invention clearly 
understood, reference will now be made to 
the accompanying drawings which are given 80 
by way of example and in which: — 
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Fig. 1 is an elevadonal view of a heating 
unit; and 

jf ig. 2 is a sectional view along the line 
n— U of Fig. 1. 
6 Tne heating unit comprises an outlet pas- 
sage for heated air, the passage bemg 
formed by four pressed metal plates 1, 2, 
3 and 4 spotwelded at their comers to form 
a rectangular frame 5. Four spacers 6 of 

10 insulating and heat-resisting material are 
jfixed at mtervals across the frame 5 to in- 
crease the rigidity thereof and to act as 
guides for resistor coils 7. A bolt 8 is pro- 
vided which extends across the frame 5 and 

15 connects the half-way points of the two 
longer plates 3 and 4 of the frame 5. 

Eight resistor coils 7 ext^d inside the 
frame 5 in the longitudinal direction thereof 
and are arranged in two .columns each^of 

20 four coils, the coils of one column being 
laterally offset relatively to the coils of the 
odier column by the width of a single coil. 
The four coils of each column are connected 
in series and insulated wires 11 provide in- 

25 dependent leads from the two columns foP 
connection to a power supply. Switches 
may be provided for controlling the supply 
of current to the two columns independenfly. 
A heat responsive cut-out switch 12 is 

30 fixed to the firame plate 3 which lies iqpper- 
most when- the heater is in its normal work- 
ing position. The cut-out switch 12 has a 
heat responsive bi-metal strip 13 arranged 
in the air flow leading to the resistor coils 

35 7, the end of the bi-metal strip 13 lying close 
to the top resistor coils 7 of each column. 
Due to the proximity of the bi-metal strip 
13 to the resistor coils 7, the strip 13 can 
respond quickly to overheating of the resis- 

40 tor coils 7, while, due to the arrangement of 
the bi-metal strip 13 in the air flow leading 
to the resistor coils 7, a cooling action is ex- 
erted on the bi-metal strip 13 in normal use 
of the heating unit which is sufficient to 

45 mnintai> the bi-metal strip 13 at a tempera- 
ture only a few d^froes above 4at of the 
air flow. The response temperature of the 
cut-out switoh 12 can thus be set fairly close 
to the normal temperature of die air flow, 

50 this response temperature being quickly 
reached on interruption of the air flow. 

For example, when the heating unit is 
intended to heat air in a space to a tm- 
- - - peratuTfe of 60^* C, the resistor coils may 

55 be so arranged that air leaves the heating 
unit at a temperature of 110** C, the air 



nowing into the heating imit for reheatmg 
having a temperature of up to 60** C. In 
such a case tUe heat responsive cut-out 
switch 12 may be set for respondmg at a 60 
temperature of 65** C, so tnat in normal 
use of the heating unit the bi-metal strip 13 
has a temperature lymg between 60"* and 
65*^ C. and the switcn 12 does not respond 
On interruption of the air flow, the resistor 65 
coils 7 rapidly heat the bi-metal strip 13 
to 65° C, causing response of the switch 
12. 

In a modification of the heating unit, the 
cut-out switch is adjustable, whereby its re- 70 
spouse temperature may be set to a point a 
few degrees above the desired ambient air 
temperature. 

The bi-metal strip 13 has a contact de- 
ment 14 which normally engages a contact 75 
element 15 of a fixed contact strip 16 form- " 
ing part of the switch 12 but disengages from 
the contact element IS when overheatmg 
occurs. The heat responsive switch 12 
should be connected in series with the re- 80 
sistor coils 7 so as to interrupt the heating 
action when overheating occiurs. 

WHAT WE CLAIM IS:— 

1. A heating unit of the type described, 
comprising a heat responsive cut-out switch 85 
for the heating element, a heat responsive 
element of the cut-out switch being arranged 

in the proximity of the heatmg element and 
in the air flow thereover. 

2. A heating unit as claimed in Claim 90 

1, wherdin the heating element comprises a 
plurality of resistor coils, the heat responsive 
element of the switch overlying part of at 
least one of the resistor coils. 

3. A heating unit as claimed in Claim 05 

2, wherein the heat responsive element is on 
top of the resistor coil or coils when the 
heater imit is in its normal position of use. 

4. A heating imit as claimed in Claim 

1, 2 or 3, wherein the heat responsive cut- 100 
out switch is provided with means enabling 
adjustment of its response temperature. 

5. An electrical heatinj? unit, con- 
stoictcd, arranged and adapted to operate 
substantially as hereinbefore desCTibed with 105 
reference to and as illustrated in the ac- 
companying drawings. 

WALTHER WOLFF, 
78 Woodlands. London. N.W.ir," " 
Chartered Patent Agent. 
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